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Sources of spaceborne reflections

1. Soil Moisture Active Passive (SMAP) radar receiver:
• H and V ~36 dB
• Data since Aug 2015
• Polar orbiting

2. TechDemoSat-1 (TDS-1):
• LHCP antenna ~13 dB
• Data every 8 days since July 2014
• Polar orbiting

3. Cyclone GNSS (CyGNSS):
• LHCP antenna ~13 dB
• Launched Dec 2016, no data yet
• Orbits the tropics
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What do data look like 
recorded over the ocean?

What do data look like 
recorded over land?

• Very rough: Incoherent scattering
• Large spatial footprint: 25 km

• If smooth, coherent scattering
• Variable footprint: 0.5 – 25 km



Red points = DDM had 
no obvious reflection
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Punjab region of India and Pakistan
Agricultural region

Heavily irrigated during growing season
Crops sown in November, harvested in April
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7 dB change for a 0.2 cm3 cm-3 soil moisture increase





Do this just for soil moisture
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Changes of collocated 
reflections over time
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Changes of collocated 
reflections over time
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